INTRODUCTION
representing the oldest identified life stages associated with the body. Specimens are divided into 1 0 0 representative portions, preserved by the most appropriate method (e.g. hot water kill followed 1 0 1 by 70% ethanol for larval fly specimens [20] ) and reared to the adult stage, if possible, for 1 0 2 confirmation of identification. frequently used publications are presented in Supplemental Table 1 . Specialized keys and 1 0 6 consultation with taxonomic experts are consulted as needed depending upon the specific case. Cases that require only identification of specimens, such as for stinging insect cases, may 1 1 1 not require further analysis, but a majority of cases require further analysis to estimate the age of and Coleoptera specimens are measured for length and each collected species is photographed 1 1 4 for representative identifying features using a Keyence VHX-600 digital microscope with an 1 1 5
attached VHX-S15E used as needed to stack images to enhance depth of field (Keyence Corp., Itasca, IL, USA). The estimated age of the larvae is calculated using the accumulated degree 1 1 7 hours (ADH) method [1, 21] and taxon appropriate published development data for each species 1 1 8 using either published length data and/or development stage. Many scenes were located on Statistics -Basic statistics were calculated for the forensic entomology cases where 1 3 1 insects were collected from 2013 through April of 2016 (two cases were excluded as they 1 3 2 reported on the absence of insects in the only two burial cases over the 3+ year period) for a total 1 3 3 of 203 cases. Basic statistics (e.g. mean, standard deviation, count) were calculated for scene Casework-Perhaps the most important thing to consider when examining these data is 1 4 5 that they represent casework and not the results of planned ecological study, which imposes 1 4 6 certain limitations on the statistical analyses completed and the conclusions drawn. Of the 203 1 4 7 cases analyzed, six were from hospitals without an associated scene investigation (3.0%), 65 1 4 8 were from outdoor scenes (32.0%) and 132 were from indoor scenes (65.0%). Scene type 1 4 9 appears to play a significant role in not only the species of insects encountered (Table 1) but in 1 5 0 the conditions one may encounter during scene investigation (Table 2; Figure 1 ). It is also 1 5 1 important to note that the scene conditions reported here do not necessarily represent the 1 5 2 conditions experienced by the colonizing insects because these data were collected when insects 1 5 3 were collected after some period of development. These data represent the conditions in which 1 5 4 these insects might be found during the course of routine death investigations, which may be 1 5 5 valuable to understanding the conditions under which insects colonize human remains; a goal of 1 5 6 applied forensic entomology as it is used in casework. Hospitals -Insect analysis involving hospital cases typically involved the identification 1 5 9 of insects or insect artefacts such as honeybee (Apis mellifera L.) stingers (Table 1) events. For example if a wound, which has been colonized by insects, is associated with a fall, a 1 7 4 TOC estimate may be a useful addition to the overall timeline of terminal events for the 1 7 5 decedent. Timing of injuries can be difficult for individuals that have a delayed death as without 1 7 6 scene details or witnesses the insects may provide the only timeline information available 1 7 7 regarding injuries. Thus far, the insects and arthropods associated with decedent's coming from the hospital 1 7 9 have included honeybee, typical human parasites including lice and ticks, and blow flies ( Table   1 8 0 1). There is a growing appreciation for the information that these organisms can provide. As an 1 8 1 example, a recent case demonstrated the potential of ticks to be useful to unraveling the travel 1 8 2 history and potentially the next of kin (NOK) information for a decedent. In this case, a decedent Mexico and Central America [25] . Once all the investigative information was put together, the 1 8 9 range for the tick and the decedent's travel history matched. One can imagine in the absence of 1 9 0 identification and/or NOK information that notice could be sent to consulate offices in the range 1 9 1 of the tick to help in the search or for a decedent that is from within the United States to law 1 9 2 enforcement agencies in the range of the tick species. One could also use the tick to test for tick- arthropods have the potential to help with a variety of other types of questions related to a 1 9 5 decedent's life and death; therefore, collection of specimens, no matter how trivial, can 1 9 6 sometimes prove to be incredibly useful to the investigation. Outdoor Scenes -Cases involving specimens from decedents found outdoors primarily 1 9 8 involve estimating TOC for the purposes of estimating PMI. This is the classic scenario in 1 9 9 forensic entomology from which many of the protocols and standards were derived [26, 27] . As decedents. The number of cases involving undetermined, accident and suicide manners of death 2 0 8 that involve insects and occur outdoors are approximately equal to those that occur indoors. These data suggest expanding forensic entomology tools and research to understanding insect 2 1 0 1 1 colonization indoors, which is an area of forensic entomology that has received comparatively 2 1 1 less attention [28, 29] . Noticeably, there are a higher percentage of homicide cases involving 2 1 2 insects from decedents at scenes located outdoors than indoors. This is reflected in the initial 2 1 3 development of forensic entomology tools for the outdoor scene as the initial opportunities of 2 1 4 forensic entomology casework were to assist with homicide investigations [1] . It follows that 2 1 5 decomposing decedents have fewer delays in colonization related to insect access and more 2 1 6
opportunities for temperature modifications that may accelerate decomposition (e.g. direct sun 2 1 7 exposure).
1 8
Analysis of factors associated with outdoor scenes in Harris County involves 2 1 9 significantly higher average temperature (28.0°C; Table 3 ; Figure 2 ) but few other significant 2 2 0 differences in the other factors observed when compared to indoor scenes (Table 3 ). The TOC 2 2 1 estimates for outdoor scenes are slightly longer on average but not significantly different from 2 2 2 those estimated from indoor scenes (Figure 3 ). Whereas the TOC estimates from hospitals were 2 2 3 significantly shorter from both (Figure 3 ), which is most likely due to these cases being 2 2 4 associated with known myiasis. Only one insect species was significantly associated with being 2 2 5 encountered at outdoor scenes, the green bottle fly, Lucilia eximia (Table 4 ). All other insect 2 2 6 groups, which were encountered in five or more cases, were either found to have a significantly 2 2 7 higher probability to be encountered at indoor scenes or to be encountered at both indoor and 2 2 8 outdoor scenes (Table 4 ). According to the binomial test, the probability of collecting L. eximia 2 2 9
indoors is significantly lower than at an outdoor scene based on the data currently available in 2 3 0
Harris County (Table 4 ). This suggests that finding this species on a decedent endorses outdoor 2 3 1 colonization of the decedent when considered alone. However, three cases involved the 2 3 2 collection of L. eximia at indoor scenes (Table 1) suggesting that under some circumstances this together with a strongly indoor colonizing species like M. scalaris (Table 4) also be suggested if a strongly indoor colonizing species such as M. scalaris is found on a 2 3 8 decedent located outdoors. However, it was not analyzed with these data but the combination of casework analyzed here, it was actually more rare for bodies to be found to be colonized by a species and the rest with more than one. scene temperature observed at indoor scenes (25.2°C) was significantly lower than that observed 2 4 9 at outdoor scenes (Table 3; Figure 2 ). As mentioned earlier the number of cases that involve 2 5 0 manner of death classifications involving accidents, suicides and undetermined classifications 2 5 1 involve scenes located indoors and outdoors suggesting a need for more tools for indoor scenes. has only been found indoors but it has only been found in a few cases thus far ([39] and Table 1) 3 0 9
and it may be the case that the more it is looked for the more it may be found. The other species 3 1 0 that have been found exclusively indoors have very low case numbers and may have just not 3 1 1 been collected frequently enough to establish habitat or colonization preferences for these 3 1 2 insects/arthropods (Table 1) . collected from an outdoor scene in February 2014, associated with a decedent in an advanced 3 2 0 state of decomposition and vertebrate scavenging. The specimen was reared from a pupa located 3 2 1 next to the decedent and it was the first time that this species had been collected from a decedent. It is known to occur in Texas [15] but has not to the author's knowledge, been collected in adult associated with a human corpse found at high elevation in Colorado but was not observed service to this effort. The author also wishes to acknowledge the forensic pathologists and examiner's office has greatly benefitted the field and will continue to do so in the future. Houston Hobby (HOU) Galveston (GLS). In: National Weather Service Weather Forecast Table 1 A for 2013, B for 2014, C for 2015 and D for 2016. 1 Confirmation of this species is based on the appearance of male genitalia from reared adult males and this could be an underestimate of actual abundance for this species because reared males may not always be obtained. 2 Identification of this specimen is based on a single larva and is tentatively identified to the species level. 3 These species may be regularly observed at scenes but not regularly collected and reported upon because they are not typically related to time of colonization estimation. 4 This species was recently associated with Synthesiomyia nudiseta [39] 
. A list of insect and arthropod species collected during selected medicolegal death investigations handled by the Harris County Institute of Forensic Sciences from January 2013 through April 2016. The month of recorded collection is indicated by the letters

